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Integrated HEMT Amplifiers for
Quantum Dot Readout

Advantages of hole spins in GaAs for qubits: This work leverages CINT’s unique, world-class capabilities Problem: Measurement of devices at milliKelvin temperatures

in MBE growth of GaAs/AlGaAs heterostructures and is slow and has limited signal to noise ratio

Fast spin rotations using stron
- J J nanofabrication facilities (Integration Lab)

spin-orbit coupling

Reduced hyperfine interaction
compared to electrons

No valley complications

Direct bandgap and tunable g-
factor for photon to spin transfer

High mobilities and long mean
free paths for nanostructures
where transport is not impeded

* Long cables impact
Room room temperature
temperature preamp performance

MBE of high mobility llI-V heterostructures (John Reno)
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Long, lossy cables

(minimize heatload) . For qubits, desire fast
readout for error

by defects correction
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* Previous approach: amplification
with commercial HEMT adjacent to
guantum dot sample
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= « Can we improve performance with
integration and custom high mobility
o GaAs/AlGaAs heterostructures”?
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. Measurement of single hole spin lifetime
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